Leidy, Robert

From: Evan Canfield <Evan.Canfield@pima.gov>

Sent: Friday, November 20, 2015 4:22 PM

To: Leidy, Robert

Cc: Julia Fonseca

Subject: Concerns about rainfall

Attachments: jd-rosemont.mine.surface.water.hydrology.review.pdf
Hello Robert,

This is the first letter on Rosemont Hydrology concerns. | believe there was more. | will be out of the office next week,
but will look for additional comments we have submitted.

Evan

Evan Canfield PhD PE CFM

Planning & Development Division

Pima County Regional Flood Control District
97 E Congress St.

Tucson, AZ 85701

Phone: (520) 724-4636




COUNTY ADMINISTRATOR’S OFFICE

PIMA COUNTY GOVERNMENTAL CENTER
130 W. CONGRESS, TUCSON, AZ 85701-1317
(520) 740-8661 FAX (520) 740-8171

C.H. HUCKELBERRY
County Administrator

March 31, 2010

Ms. Jeanine Derby
Forest Supervisor
Coronado National Forest
300 W. Congress Street
Tucson, Arizona 85701

Re: Rosemont Mine Surface Water Hydrology Review

Dear Ms. Derby:

Pima County Regional Flood Control District {RFCD) has identified some important technical issues that
have implications for public health, safety, and welfare, namely concerning the drainage design for the
Rosemont mine. Adequate drainage design depends on proper selection of the design parameters
discussed in the attached memorandum. RFCD is one of the agencies with partial jurisdiction over
drainage matters in the area that would be affected by the Forest Supervisor’s decision.

Adequate drainage design for any project of this magnitude should be of utmost concern to federal
officials. Through the National Environmental Policy Act, the Forest Service has the burden of
identifying effects on Forest land and downstream floodplain people and structures and ecosystems,
regardless of what agency has jurisdiction over the various facilities that could contribute 1o these risks.
In addition, Executive Order 11988 requires federal agencies to avoid floodplain developments and
adverse impacts to floodplains to the extent possible. (See http://www.archives.gov/federal-
register/codification/executive-order/11988.htmi)

What alternatives to locating mine facilities in the floodplain are being considered?
Sincerely,

C.

C.H. Huckelberry
County Administrator

Attachments

¢:  The Honorable Chairman and Members, Pima County Board of Supervisors
Beverly Everson, Interdisciplinary Team Leader, Coronado National Forest
Teresa Ann Ciapusci, Cooperating Agency Liaison, Coronado National Forest
Suzanne Shields, Director, Regional Flood Control District
Nicole Fyffe, Executive Assistant to the County Administrator
Julia Fonseca, Environmental Planning Manager





Pima County Regional

wpem  MEMORANDUM
Planning & Development
-—? Regional Flood Control District

DATE: March 29, 2010

TO: Suzanne Shields, PE Director FROM: Evan Canfield, PE
cc: Bill Zimmerman, Division Manager Chief Hydrologist

SUBJECT: Comments on two Rosemont Hydrology Memos

Background:

RFCD has been asked to comment on two memorandums prepared in support of the stormwater
management plan for Rosemont mine. These are:

April 7, 2009 Tetra Tech Technical Memorandum ‘Rosemont Copper Project Design Storm
and Precipitation Data/Design Criteria.” From Joel Carrasco (Tetra Tech) to Daniel Roth
(M3).

January 27, 2010 Tetra Tech Technical Memorandum ‘Rosemont Hydrology Method
Justification” from Ronson Chee/Greg Hemmen (Tetra Tech) to Kathy Arnold (Tetra Tech)

The April 7, 2009 memorandum is supporting documentation to the January 27, 2010 memorandum.
The primary purpose of the January 27, 2010 is to detail possible methods for determining surface
runoff discharge values. Issues raised in the two memorandums are addressed in the following
comments on the January 27, 2010 memorandum.

In essence, these documents identify the choices Rosemont intends to make in terms of calculating
peak flow discharge rates and sizing basins for events. While evaporation rates are mentioned in the
April 7, 2009 memorandum, evaporation is more important for continuous simulation and is not
considered in detail in this discussion.

Summary:

1.) Overall Approach: The idea of designing channel capacity for events that cause high
discharge rates and storage for high rainfall volumes is a good one.

2.) Overall Conclusions: Section 7 of the January 10, 2010 memorandum provides
recommendations for determining peak discharge rates for sub-basins, permanent conveyance
structures and containment structures. However, the evaluation is flawed for the following
reasons:





a. Methods are non-standard: The calculation of Time of Concentration uses methods
that are not in the current parameterization of the “NRCS Method’ as practiced by
NRCS (USDA-NRCS; 1986).

b. The Sub-basin Hydrograph Generation Method is not Described: The method by
which runoff depth is turned into a hydrograph (e.g. unit hydrograph method) is not
specifically described.

c. Routing Methods are not Described: The January 27, 2010 memorandum concluded
that ‘the NRCS method is applicable to analysis of large complex watershed systems;
such as mining sites...” However, the NRCS method only addresses runoff generation
at the sub-basin scale. In order to prepare a hydraulic model to describe runoff response
of a complex watershed system, some method of channel routing must be selected, such
as done with HEC HMS.

d. Input Parameter Values are not Provided: While some methods are described, many
of the parameter values are not specifically provided. For example, for the PC Hydro
method, no basin factor values were shown. Likewise, the Mannning’s ‘n’ values used
in the HMS Time of Concentration were not provided.

e. The Conclusions are Non-commital:

i. No specific event is selected for the sub-basin scale peak discharge calculation,
though the “NRCS method’ (presumably for HEC-HMS) is recommended.

ii. For permanent conveyance structures, the peak discharge for the 500-yr, 24-hr
event was selected, because it produced a discharge greater than 100-yr PC
Hydro Method; but since parameterization is not known, the conclusion is not
fully-supported.

iii. The memo says: ‘For permanent and semi-permanent containment structures,
runoff volumes will generally be calculated using, at a minimum, the 100-year,
24-hour event. Less frequent, larger events, such as the 500-year, 24-hour event
or the General PMP event, may also be used. For temporary or sediment-
control structures, lesser storm events may be used.” While somewhat
reassuring that large events will be used for containment structures, a specific
event is not considered; multi-day events such as the 72 hour storm are not
considered though they should be considered for some of the ponds; and the
possibility of designing for smaller events is considered.

3.) Jurisdiction: The January 27, 2010 memo compares discharge values from PC Hydro and a
HEC HMS model parameterized in a way the consultant (Tetra Tech) has deemed reasonable.
Tetra Tech specifically states that Pima County would not have any jurisdiction in evaluating
the appropriateness of the hydrology used. That is not the case. Arizona State laws only
exempts “...tailings dams and waste disposal areas in connection with mining and metallurgy’
(Arizona Revised Statutes 48-3613). Other industrial activities associated with the proposed
mine on private property are not exempt. Since appreciable area of land are privately-held by
Rosemont (blue in Figure 1), and because Pima County Regional Flood Control District
(District) regulates drainage on privately-held land in unincorporated Pima County, the private
property are subject to Title 16 of the Pima County Code.
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In practice, this means that regulatory discharges shall be calculated for drainages, and all
drainages with regulatory discharge greater than 100 cfs are subject to Title 16 of the Pima
County code. The acceptable methods for determining discharge are described in the District’s
Tech Policy 015 and methods for calculating peak discharge are described in Tech Policy 018.

For consistency, the hydrologic methods used upstream of these points should be done using

Pima County methods.

4.) Inconsistencies between methods acceptable to Pima County, and the methods
summarized in the January 27, 2010 memo prepared by Tetra Tech.

a. Rainfall Depth: Tech Policy 010 states that NOAA 14 Upper 90% rainfall shall be used

in hydrologic analysis. The evaluation by Tetra Tech considers NOAA 14 mean rainfall
for some analysis, and NOAA 14 Upper 90% confidence value. For the evaluation,
Tetra Tech used a point to the east of the mine site with a lower elevation. Since the
NOAA 14 Atlas values reflect orographic effects, actual estimates of rainfall will be
higher on the site if NOAA 14 Atlas (mean or Upper 90%) values are used.

Recommendation: Rosemont should use the NOAA Atlas Upper 90% confidence

interval for the rainfall depth for the centroid of the watershed.

Runoff Curve Number: Our assessment (PC-Hydro and HEC-HMS parameterized by

Tech 018) and others have noted that runoff estimates are most sensitive to the CN

value. The USDA SSURGO soils map indicates that the fee land on the site is





hydrologic soils group D. Pima County has used available data to calculate CN values
in support of CN tables (Stewart and Canfield, 2009). This analysis showed that values
used in PC-Hydro were found to be more accurate in Pima County than those listed in
TR-55

Recommendation: Rosemont should use the PC-Hydro CN tables and vegetation map
with the SSURGO soils map to estimate CN values. The PC Hydro vegetation map
indicates cover of Mountain Brush, Desert Brush and Herbaceous. Assuming 40%
cover (which is fairly high), the CN for existing conditions is between 86 and 89.
Rosemont used a CN of 85. Therefore, the CN of 85 is too low for existing conditions.
NRCS Methods: Rosemont evaluated HEC-HMS methods using the ‘“NRCS method’.
They use different methods for natural and developed scenarios as follows:

i. For natural conditions: Tetra Tech cites the Kent equation (1972) (though they
do not reference it) to estimate time of concentration and lag time. A more
recent version of the “NRCS method’ is described in USDA Technical
Reference 55 (TR-55; USDA-NRCS, 1986). The primary difference between
the two is that the Time of Concentration been superseded by the segmental time
of concentration used in the more recent TR-55 method (NRCS, 1986). This
second implementation of the “NRCS method’ is practiced in Pima County.

ii. For developed conditions: Tetra Tech uses a form of the segmental Time of
Concentration, however they neglect shallow concentrated flow and they use a
form of the overland flow travel time that has no reference.

Recommendation: The methods Tetra Tech is using to develop the Time of
Concentration are un-documented or have been superseded. Since we do not know the
origin of some of the equations, we cannot evaluate its appropriateness. Rosemont
would be best-served by practicing the ‘“NRCS Method’ as it is currently recommended
by NRCS (NRCS, 1986) unless they provide documentation that another method is
appropriate.

5.) Technical Concerns about the Tetra Tech Evaluation:

a.

Inconsistencies in Elevation: The comparison point for NOAA 14 atlas data is at
4,429’ while the mine elevation is reported at 5,350” which means that because of the
orographic effect noted in NOAA 14, rainfall depth the rainfall depth used in the
hydrologic models is too low.

Inconsistencies in Rainfall and Pan Evaporation Criteria: The April 7 memo
compares rainfall and pan evaporation from historical sites in order to estimate these for
water balance calculations. It ultimately concludes that the long-term record from
Nogales (elevation 3,560° amsl) is an appropriate hydrologic analog for Rosemont
(elevation 5,350" amsl). However, while they recognize elevation is likely to be an
important variable, they reduced the estimated evaporation because the mine site is
higher. However, they did not recognize the significant impact the higher elevation
would have on rainfall amounts and depths.

6.) Overall Conclusions:
a. Evaluation of Peak Discharge Rates for Sub-basins: Section 7.0 states that “either the

NRCS (precipitation estimation?) Method or PMP has been used to calculate peak
flows at Rosemont Project site. These methods will continue to be used at the site.” As
parameterized, in some cases the NRCS precipitation or PMP produced a higher
discharge than PC Hydro. However, since we don not know the parameterization or
which NRCS precipitation event would be used, the conclusion is meaningless.
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7.0 says that: For permanent conveyance structures, the minimum event used to
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